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Chapter 1 

Introduction 



Abstract This chapter adopts the mundane activities of a lowly baker to portray 
one of the most fundamental functions of the economy — the determination of cost 
and price. The baker computes his costs as the sum of the prices he pays for his 
ingredients and other inputs. He sets his prices to recover these costs plus a profit. 
This is simple in broad concept, but becomes elusive in the real world. The baker 
produces a variety of products — doughnuts, pies, and cakes, as well as bread — to 
each of which he must assign a portion of his costs, a process called cost allocation. 
This process in most cases is involved and subjective. And, finally, the baker may be 
faced with competition. He must then adjust his several prices to meet the prices of 
his competitors, either directly or by distinguishing his product from theirs (product 
differentiation). 



1.1 Distinguishing Between Cost and Price 

The whole of this chapter is a struggle to define and understand two terms, “cost” 
and “price.” We ask, what is cost? What is price? And, what is the economic 
relationship of cost to price? 

This struggle of definition and understanding is akin to the efforts of philosophers 
to define “mind” and “matter,” and the interrelation of the two, in that branch of 
philosophy known as epistemology. The kinship gives little comfort. Philosophers, 
from Socrates to the present, have for more than 2000 years attempted to arrive 
at unequivocal definitions, and straightforward relationships, without final success. 
Many have argued exhaustively, and some convincingly, but a final conclusion as 
to what is mind and what is matter, and as to the link between them, remains to 
be reached. Perhaps our dilemma can be summed up in Pilate’s question, “what is 
truth?” 1 

This chapter has no hope, and makes no pretense, of contributing to economics 
any new or definitive explanations of cost and price, and of how the two mesh. It 



'Saint John’s Gospel, Chapter 18, 37-38. 
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simply strives, like the epistemologist to philosophy, to lead to a better comprehen- 
sion of two central terms which are elusive to grasp in their complexities of different 
meanings and interpretations. 

Whether the effort will contribute to economics in general is unlikely. That is not 
its aim. Its purpose is to help put into a broader perspective the succeeding chapters, 
which later sketch out in more pragmatic terms the translation of cost to price as 
developed under governmental price regulations and anti-trust enforcement. 



1.2 Cost and Price in Our Daily Vocabulary 

In and of themselves, cost and price are not obscure terms. They are used daily by 
laymen, accountants, and professional economists alike with apparently clear-cut 
meanings. 2 We seek a loaf of bread from the bakery. The price of the loaf is $2.00. 
We buy the loaf, paying the $2.00 price. Having bought the loaf, its cost to us is 
$2.00. To us, as buyer, cost and price are identical. 

But there is a distinction. The terms vary in their meaning depending upon 
whether one speaks from the buyer’s viewpoint or the seller’s. 

The buyer. When the buyer buys an item, the price he pays for that item is its 
cost to him. In this context, price and cost are interchangeable. 

The Seller : To the seller, price is the amount at which he is willing to dispose 
of an item and which buyers are willing to pay. 3 Such price may be higher than, or 
equal to, or below, the cost to him of producing (or offering) that item. The seller’s 
price is not interchangeable with the seller’s cost. 

But the seller is also a buyer. He must purchase some of the ingredients or ser- 
vices which he needs to produce and/or market the item he intends to sell. So the 
seller-cum-buyer’s cost includes a variety of purchases for which his cost is the 
price he has paid to his suppliers. The seller’s cost also includes, however, a variety 
of expenditures which he has incurred so as to add value to the item he sells over 



2 Webster does little to clarify the distinction between the two terms. The primary definition of 
cost makes that tenn equivalent to price: “1. (a) the amount of money or the like asked or paid 
for a thing; price.” The secondary definition is completely different “1. (b) the amount spent in 
producing or manufacturing a commodity.” Broader definitions are “2. (a) the amount of money, 
time, effort, etc. required to achieve an end; 2. (b) loss, sacrifice, detriment.” 

The primary definition of price also makes that term equivalent to cost: “1 . the amount of money, 
etc. asked or given for something; charge.” Again, the secondary definition is different: “2. value; 
worth,” synonyms are charge, cost, expense, expenditure, outlay, value, and worth. 

At the level of “our daily vocabulary,” economics texts also give little clarification. The texts 
tend to give too much rather than too little. Paul A. Samuelson’s Economics , perhaps the most 
widely read of all texts, lists in its index under COST (S): accounting; average (fixed, long-run, 
marginal, minimum, short-run, variable); constant; decreasing; increasing; least; and total, together 
with other subdivisions. His index under PRICE is even longer. 

3 The seller may attach a price to an item which is too high, in which event the item will not sell. 
The item must be priced at an amount which buyers are willing to pay. This is why we define price 
in a twofold sense: the amount offered by the seller and accepted by the buyer. 
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and above the sum of the values of his purchases from others. The seller’s cost of an 
item is the aggregate or sum of the seller’s individual elements of cost. 4 



1.3 The Credibility of Cost 

Alice, returning to Wonderland, asks the Queen of Hearts, “What is Cost?” 

“Cost,” the Queen replies, “is what I say it is.” 

(With apologies to Lewis Carroll) 

The concept of cost is disarmingly simple. We tend to take for granted that cost is 
easily and accurately computed. And so it is, in many cases. For a young couple, the 
cost of rent is definite. So is the cost of groceries actually bought, although the buyer 
has many choices as to which products to buy. Beyond such simple illustrations, 
cost becomes more and more elusive. Let us follow our young couple a step or two 
further. 

They are fortunate enough to be blessed with a beautiful baby girl. What is the 
cost to them of this wonderful child? The first thought that may occur to them is of 
a monetary benefit, not a cost. They will be able to take an exemption for the baby 
on their federal income tax. Of course, the actual benefit of the exemption in dollars 
will depend on their income in the year under consideration. What figure should 
they use as an offset against the cost of their baby girl: the benefit in the year of her 
birth, the benefit in some later year, or the benefit over an average of years? 

Now let us turn to rent. Present accommodations may suffice to house the new 
arrival, so the rent remains the same as before. But should the child be given a rent- 
free ride, or should one-third of the rent be considered a part of the child’s cost? Or, 
it may turn out that the accommodations which earlier were quite sufficient for the 
young couple alone are no longer large enough for a family of three. 

So the couple seeks different quarters, and must pay an additional $100.00 per 
month in rent for their new housing. Here they are confronted with a real choice 
in their accounting. They may take an incremental cost approach, and assign to 
the child only the added cost of rent, $100.00; or they may take an average cost 
approach, and assign to the child one-third of the total new rent. The choice is 
simple, but the results can be radically different. Assume two cases: in case 1, the 
present rent is $100.00 per month; in case 2, $500.00 per month. The new rent is 
$100.00 more in both cases (Table 1.1). In practice, these choices are unimportant 
for the young couple, for no one really computes the cost of a baby. 

But, as we shall see, such seemingly simple choices are of vast importance to 
businesses, such as the utilities, whose prices are regulated so as to be oriented to 
cost. 



4 This definition does not include societal or externality costs, which represent detriments to the 
economy as a whole resulting from the manufacturing or marketing of the item, but which are 
not compensated for by the seller either as a payment or a tax. A current controversy in utility 
regulation is whether the utility and/or its customers should be required to compensate society for 
such costs through its rates. 
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Table 1.1 Incremental and average cost 



Present rent 
Added rent 
New rent 



$100.00 

$100.00 

$200.00 



$500.00 

$100.00 

$600.00 



Incremental costing 
Average costing 



$100.00 

$67.00 



$100.00 

$200.00 



In case 1, average cost is about 2/3 of incremental cost. In case 2, it is double. 

1.4 Total Cost of the Operation as a Whole 

Now let us return to the bakery for a somewhat more realistic example. For some of 
his costs, the baker’s accounting is easy. He adds up what he pays for ingredients — 
flour, sugar, milk, yeast, shortening — the wages of his employees, heat, light, 
telephone bills, building maintenance, etc. to determine his operating costs . 5 These 
costs represent cash outlays for the baker. He must pay for them in cash. If he rents 
the space he uses, rent is added to these costs. Rent must also be paid in cash. But if 
he owns the building, what is the cost of the building? He may assign an estimated 
rental as this cost, an uncertain figure, or he may calculate the cost of ownership, 
which also involves uncertainty. Each of these would require a combination of cash 
and non-cash payments. 

If the baker’s decision is to assign an estimated rental as his cost, he must divide 
the total estimated rent between property taxes (which as owner he must pay in any 
event as a cash payment) and the balance of the rent estimate (which is a non-cash 
cost since there is no landlord to whom it must be paid). 

It may be helpful to emphasize the difference between costs which must be paid 
in cash and those which, while equally real, do not require a cash outlay. The former, 
cash costs, may be regarded as “hard” costs, in the sense that they are precise and 
must be covered on a dollar-for-dollar basis by cash payments. The latter may be 
seen as “soft” costs, since a cash payment is not required; the dollar amounts of soft 
costs are dependant upon subjective judgments; they may be deferred or otherwise 
adjusted from year to year; they are not intangible, but they are variable within broad 
limits. 

Stating this concept differently, soft costs are soft because they are flexible; hard 
costs are hard because they are not. 

We return to the baker, who does not rent his land and building; he is the owner. 
Therefore, he calculates the cost of ownership. 



5 An apology to Thomas Bowdler, pioneer in sanitizing our language, and to Random House’s new 
Webster’s College Dictionary. When the writer drafted his first pencil version of the adventures in 
cost-land of our baker, he wondered if the baker should be a he or she, and the bakery his or hers. 
Revealing a cowardly streak, that first draft was neutral on the matter. It was him or her making 
decisions, etc. Even for a coward, a few paragraphs proved gender-neutralism to be too much of 
a good thing. Therefore, this chapter returns to the old Webster on the subject of gender. “His” 
bakery refers to ownership by “Mr.” Baker, “Mrs.” Baker, or “Ms.” Baker, without differentiation 
to whether his or her birth certificate notes “M” or “F” under “sex.” 
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The baker’s records show his investment in the land and the building: this is a 
definite figure. His records show the amount of his mortgage, the rate of interest he 
pays on the mortgage, and his total annual interest payments: these also are definite 
figures. 

The baker knows he is entitled to consider depreciation on the building and its 
equipment as a part of his investment costs, but at what rate? If he is entitled to a 
rapid rate of depreciation, his yearly depreciation cost is higher, but he recovers his 
investment in a short span of years; if he is entitled only to a slow rate of depreci- 
ation, his yearly cost is lower, but it will take longer for him to recoup his invested 
dollars. What rate is appropriate? The rate and the total amount of annual depre- 
ciation expense are uncertain. Perhaps the Internal Revenue Service has a standard 
depreciation rate for bakeries which he can use and avoid an IRS tax controversy, 
but at the risk that a standard rate is not appropriate for his particular plant. Or he 
may make his own estimate of a proper rate. If he does, should he consider the full 
life expectancy of a plant such as his, or should he assume that technology changes 
in bakery plants might render his plant (building, ovens and other baking equipment, 
or both) obsolete, short of the life expectancy of the structure and equipment them- 
selves? Whatever he chooses, his choice is judgmental to a degree. The depreciation 
expense in his aggregation of cost is a figure which cannot claim absolute certainty. 
And, whatever the figure may be, it is a soft, non-cash item of expense, less precise 
than a payment in cash. 

He also knows that he is entitled to a return on the undepreciated portion of his 
investment, which is not covered by the mortgage — his equity. His own funds are 
tied up. He is entitled to earn on these funds, just as much as if he had invested 
them in other ways. But at what rate? Should he earn only at a rate comparable to 
a bank savings account, where the savings are guaranteed? Obviously no, for his 
investment in the bakery is not guaranteed. He is subject not only to the vagaries 
of a changing market for bakery goods, but also to the onslaughts of competitors. 
He has made a risky investment, and is entitled to a rate of return commensurate 
with that risk. The principle is clear, but the rate itself is clouded. Whatever rate he 
chooses to use as a basis for his costs, it is also a figure which cannot claim absolute 
certainty. The baker’s return on equity is the product of the rate of return times his 
equity. Like depreciation, it is a soft, non-cash item .' 1 Not so are the income taxes 
which the baker must pay on his equity return. This is as hard a cost as the baker 
is likely to encounter — one that must be paid in cash. (We beg the question as to 
whether the income taxes due actually mesh with the baker’s chosen rate of return. 



^Return on equity often is referred to rather loosely as “profit.” This is unfortunate for it leads 
to the erroneous conclusion that cost does not include a return on invested capital, as if cap- 
ital were free: thus, we hear the phrase, “cost plus profit.” There is a cost of capital: if one 
doubts this, try to acquire an interest free loan. The uncertainty lies in trying to pin down just 
what that cost is for an enterprise having its own unique circumstances and degree of risk. 
Cost-based utility regulation attempts to determine a rate or return which is appropriate to the 
circumstances and risk of the given utility, which rate is then applied to the depreciated equity 
investment. 
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They may or may not. Here, to avoid undue complexity and incursions into tax law, 
we merely accept income taxes on actual profit as a given.) The baker’s mortgage 
interest also is a hard cost, to be paid in cash. 

Above we have identified in terms of our baker two of the uncertainties which 
exist in the determination of the costs of a regulated utility: the rate of depreciation 
on the physical plant and the rate of return on the owner’s equity. 

We mention one further uncertainty, unique to our baker illustration. The baker 
acts not as employee, but as an owner, an entrepreneur. What is the amount to which 
the baker is entitled for his management of the enterprise? He forgoes the wages he 
could earn by working for another. Instead, he devotes time, perhaps his entire time, 
to the job of running the bakery. This is a job requiring skill and judgment — above 
the skills and judgment required of his employees. Whatever the amount may be, it 
too is a speculative figure and it too is a soft cost. (The baker actually may earn more 
or less than the total of his cash and non-cash costs, inclusive of entrepreneurial 
wages, but he cannot gauge whether or not he has done so without knowledge of 
what this total is.) 

To this point, we have observed the steps the baker might take to determine the 
total cost of running his bakery. If a bakery were a regulated electric or natural gas 
utility company, the baker would be entitled to receive in revenue only an amount 
which did not exceed such total cost. In fact the first step in utility regulation is to 
determine the utility’s total cost of operations, which total cost establishes a ceiling 
on the total revenues the utility is entitled to receive. But, as we have just observed, 
cost, even in an overall context and even with reference to a basic operation such as 
a bakery, is elusive and indefinite in many respects. 

The second step in utility regulation is to determine the prices (rates) which the 
utility may charge for the individual products (classes of service) which it offers — 
residential, commercial, etc. — within the revenue ceiling established by the total 
cost finding. These prices must be “non-discriminatory.” They must be cost-based. 

In most respects, the costs of a utility are joint or common in an economic sense, 
in that very few of the costs of individual components of a utility system can be 
traced directly to any particular service and that service only; most of the costs 
benefit more than one class of service and thus are joint or common with other 
classes. For example, the costs of an electric generating plant are joint since the 
power from that plant will flow to residences, businesses, and industries, not just a 
single class. This means that most costs must be apportioned (or allocated) to the 
specific services which give rise to their incurrence. The apportionment (or alloca- 
tion) is based upon some scheme which seems rational and appropriate at the time 
under the circumstances then existing. In almost every instance, an equally rational 
and appropriate scheme could be chosen in the alternative. The derived cost of the 
joint service will vary, sometimes radically, depending upon the allocation method 
which is used. Yet, price discrimination often is defined as “a difference in price not 
based upon a difference in cost.” 

We now turn to the determination of the costs of individual services, which costs 
for a regulated utility would set the prices which can be charged for each service 
and establish whether these prices are discriminatory or not. We continue to turn to 
our baker to illustrate the process. 
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1.5 Joint-Product Costs 

The baker does not offer only identical loaves of bread. He also sells doughnuts, 
Danish rolls, pies and cakes, and similar delicacies. He varies his base loaf with one 
which is smaller to suit the smaller family and one which is larger to court the larger 
family. The baker may be able to approximate with a high degree of reliability his 
direct costs for flour, eggs, sugar, milk, and other ingredients; for a standard size loaf 
of bread and a smaller or larger loaf; for bread and for each of his other products. 
(Here we have introduced an important term: direct costs. These are the costs which 
can be linked by association with a given product, and no other.) It takes “x” pounds 
of flour to knead up a day’s production of bread, a bit less than the average per 
loaf for the smaller loaves, a bit more than the average for the larger loaves, “y” 
pounds to make a dozen doughnuts, etc. Taking all ingredients into account, the 
costs of the components add up to the sum of the direct costs of the individual several 
products. 

A good cook often offers her recipes in general terms: we add a pinch of salt here, 
a splash of dressing there .... These recipes generally prove to be amazingly right. 
We grant the same intuitive accuracy to our baker. We do not imply that meticulous 
accuracy in the sense of repeated, refined measurements is required of him. We are 
willing to accept his judgment as to the relative amounts of ingredients which should 
enter into his calculations of the direct costs of each of his products. 7 

We cannot be quite as lenient concerning his indirect costs, i.e., those costs which 
are joint or common to all of his products, such as lighting of the bakery, heat for 
the ovens (which are likely to bake several products at the same time), wages of 
bakers and sales personnel, etc., as well as other overhead costs such as the cost of 
plant (depreciation, interest on borrowed funds, and return on the equity investment 
together with associated income taxes), property taxes, and our baker-entrepreneur’s 
own salary. (Here we again introduce important terms: indirect costs, namely those 
costs arising from the joint or common production of several products, often referred 
to interchangeably in a non-technical sense as indirect, joint, common, or overhead 
costs. These are costs which cannot be assigned to a single product because they are 
incurred in the production of multiple products.) 8 

Let us try to parallel our baker’s reasoning when confronted with the issue of this 
division of indirect/joint/common/overhead costs among joint products — the issue 
of cost allocation. How should these costs be divided among the products? 

The baker’s first reaction is, “No problem. I will make the allocation on the basis 
of the revenues I receive from each of my products. Sixty percent of my receipts are 
from bread, 7% from doughnuts, and so on.” However, if there is a price regulator 
looking over his shoulder, he will be told, “No, no, that won’t do. You cannot use 
your present prices as the foundation for the computation of the costs upon which 



7 In the real world of utility regulation, broad estimates of direct costs normally would not be 
acceptable. “Refined measurement” would be the rule not the exception. 

8 There are differences between these terms when used on a more stringent analytical basis, as is 
done in later chapters. 
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your future prices will be based. This would be circular reasoning. Your method 
would use a price basis (per unit prices times units sold equals revenue) to determine 
prices. To the contrary, you are expected to delineate costs independently of prices.” 
Well, then, what? Our baker has an illuminating idea. My ovens are at the heart 
of my bakery. I will measure the hours of use of my ovens for bread, doughnuts, 
Danish rolls, and whatever, and assign to each product as its portion of the joint cost 
the ratio of hours during which that product is in the ovens to the total of the oven- 
hours of use for all products. Since several products may be in the ovens at the same 
time, it is necessary under this allocation theory to aggregate the baking hours for all 
products. To illustrate: Assume that the ovens are heated over a 9-hour span, from 10 
p.m. to 7 a.m. (one 8-hour shift for the bakers, plus a staggered 1-hour meal break). 
During this period the several products are in the ovens, as follows (Table 1.2). 



Table 1.2 Relative utilization of oven 





Total hours in oven 


% of total 


Bread 


9 


45 


Doughnuts 


4 


20 


Danish rolls 


2 


10 


Pie and cakes 


3 


15 


Other pastries 


2 


10 


Total 


20 


100 



Joint costs would be allocated to products in accordance with the foregoing per- 
centages. This should be fair he concludes, since what would a bakery be without 
its ovens? 

Don’t be so self-satisfied, the regulator tells the baker. It is true that your appor- 
tionment of joint costs based upon the relative use of your ovens may make sense for 
your manufacturing activities, but it doesn’t make sense for the other side of your 
operation, your sales activities. You should first segregate the joint costs of heating 
your ovens, mixing dough, packaging, and other manufacturing work. When you 
have isolated the joint manufacturing costs, you may apply your hours-of-oven-use 
allocation to those joint costs, but only to those costs. You must use a different stan- 
dard to allocate the remainder of your joint costs, those related to actually selling 
your bakery goods. 

By this stroke, the regulator has made the baker’s joint cost allocation problem 
materially more complex and judgmental. The baker had proposed distributing the 
entirety of his joint costs among his joint products according to the single yardstick 
of relative oven use. Now he must not only use more than one yardstick for each 
product: he must divide his joint costs between yardsticks. 

The regulator is not without helpful advice. Why not use some sort of space 
measurement as your second yardstick, he suggests. 

By this time, our befuddled baker realizes that he needs an accountant, intro- 
ducing a new cost which also must be allocated. The accountant he selects is, 
fortunately, imaginative and an expert at approximations. 
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First, the joint costs related primarily to manufacturing must be identified. To 
manufacturing he assigns the wages of all of the bakers and packers. He assigns a 
portion of the bill for natural gas on the basis of an estimate of the Btu’s used in the 
ovens (derived as the excess of the total Btu’s billed over the Btu’s which might be 
used for space heating in a building of comparable size which has no ovens). 9 

He also assigns a portion of the investment costs and property taxes to manufac- 
turing. As used here, investment costs include hard and soft (cash and non-cash) 
costs, as follows (Table 1.3). He makes this assignment on the basis of the 
purchase costs of the ovens, and of the dough mixing and packaging equip- 
ment, as a percentage of the total purchase costs of the building, plus additional 
improvements. 10 



Table 1.3 Investment costs 



Hard costs 


Soft costs 


Interest on the mortgage 


Depreciation 


Income taxes on equity return 


Return on equity 


Property taxes 





To sales he assigns joint costs which seem reasonably related to that activity: 
primarily, the wages of the sales personnel and the balance of the investment costs. 
These sales-related investment costs include investment in the display cases and 
other non-segregated investment, such as that for the open space in the front of the 
store which is used as an entry point for customers, space used as traffic corridors 
within the structure, and the parking area outside. 

As a yardstick for the assignment of sales costs, relative display space seems as 
good as any, since the several bakery products are exposed in the display cases to 
tempt the buying public. 

If the baker is consistent in the amount of display space he allows for bread vis- 
a-vis rolls, vis-a-vis cakes, etc., the percentage of display space to be assigned to 
each product can be a fairly definite figure. If not — woe to the certitude of cost — 
the baker or his accountant must make an “informed” guess. The percentages of the 
total display space occupied by each product are used as the allocation yardstick for 
the joint sales costs. 

To this point, three allocation yardsticks have been adopted: purpose of the 
investment for investment costs; relative oven utilization for joint costs which are 
assigned as being primarily related to the manufacturing function of the bakery; and 
relative display space, for joint costs which are primarily related to sales. Several 
joint costs which have defied classification as either primarily manufacturing or 



9 We regard this as only a basis for estimation, short of a yardstick for allocation. 

10 In effect, this is a yardstick or allocation method for the assignment of investment costs: purpose 
of the investment. 
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primarily sales remain unassigned. Fitting into neither category are such costs as jan- 
itorial wages (the janitor cleans both the manufacturing and sales spaces); lighting 
and telephone bills (which are equally necessary for both functions); general space 
heating (non-oven heating being required to conduct either operation); the wages 
due the owner-entrepreneur (who is equally concerned about the success of his man- 
ufacturing and sales functions); and taxes other than property taxes and income taxes 
associated with the return on equity. To what kind of a yardstick should these joint 
costs be subjected? 

With apologies to the Federal Power Commission/Federal Energy Regulatory 
Commission, we unabashedly borrow from precedents set by these agencies. As 
they sometimes do, we solve this insolvable dilemma in a most pragmatic fashion. 
We will divide these costs 50/50. One-half we will assign to manufacturing, allocat- 
ing to products per the relative-oven-use yardstick; the other half we will assign to 
sales, allocating pursuant to the relative-display-space yardstick. 

At this juncture it may be helpful to summarize the chain of decisions on joint 
cost allocations enumerated above (Table 1.4). 

Table 1.4 Allocation of indirect costs 



Indirect costs 



Allocation to products 



Joint manufacturing costs Relative-oven-use 

Wages of bakers 
Wages of packers 
Oven heating 

Investment costs for ovens, dough mixing, and packaging equipment 3 

Joint sales costs Relative-display-space 

Wages of sales personnel 

Investment costs for items other than those included under manufacturing 3 

Joint-joint manufacturing/sales costs 50% Relative-oven-use 

50% Relative-display-space 

Janitorial wages 

Lighting bills 

Telephone bills 

General (non-oven) heating 

Taxes not included as investment costs 

Owner-entrepreneur's base wages (but not associated income taxes) 



3 Allocated pursuant to the purpose-of-the-investment yardstick. 

Recall that all direct costs are assigned to each product, in addition to its allocated 
portion of indirect costs. The addition of direct and indirect costs results in the total 
cost figure for each product. 

Every reader will have a different view of the foregoing allocation approach — 
agreeing or disagreeing on the yardsticks and/or each cost item as the case may be. 
That is just the point: allocation of the cost of joint products is a subjective process. 
Who is to say that one method is better or worse than another? The reliability of 
the final cost for each product rests entirely upon a judgment as to whether the 
allocation steps are or are not logical. By the same token, the allocated final cost for 
each product can be taken, at best, as only an approximation. We cannot say “x” is 
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the cost of a loaf of bread and “y” is the cost of a dozen doughnuts. Nonetheless, 
assertions that an allocated cost is the cost of a product will, like the leitmotif in a 
Wagnerian opera, reoccur over and over again. 

The foregoing exercise in which our innocent baker has played so conspicuous 
a role is designed to illustrate that a figure entitled “cost” in a joint cost situation is 
a myth, even in a relatively simple business environment, if that term is supposed 
to mean a definite and unarguable amount in the same sense as “five” is the sum of 
two plus three. Cost has a multiple not a single dimension. 

This undoubtedly will fall short of being a “politically correct” view to many in 
both academia and business. After all, how can a “cost” finding be imprecise in a 
world of highly sophisticated accounting? It might be argued that the baker analogy 
is designed for eighth-grade students, not accounting or financial professionals. To 
this argument, we respond “guilty,” for if a proposition is logical the logic should be 
as apparent to the neophyte as to the Ph.D. It also might be argued that we have 
resorted to an oversimplified and outmoded description of cost, much as Adam 
Smith’s descriptions of the economy in “The Wealth of Nations” might seem to 
be oversimplified and outmoded by today’s standards, for we ignore, or at least 
downgrade, the refinements in costing which have been made. To this also we plead 
“guilty.” Our explanation admittedly is elementary. But the analogies are valid. 



1.6 Price Relationships: The Baker Revisited — 

The Quantity Discount 

Price is a tricky subject once we advance beyond the point where “the seller’s price 
is the buyer’s cost.” This section does not attempt to sketch out the economic theory 
of price. We now attempt to explore in an elementary fashion some relationships 
between cost and price, and the uncertainties that exist even with respect to the 
interpretation of that mundane term, price. 

At the outset of our discussion of the baker we saw price as a simple matter, being 
couched solely on a “per loaf’ basis. The price of a loaf was $2. Therefore, the price 
of two loaves would be $4, etc. But suppose the baker’s price is stated differently: 
first loaf, $2.10; additional loaves, $1.90 each. Here we pay the same $4 for two 
loaves, but what is the price per loaf if we buy two: $2.10 for the one and $1.90 for 
the other? “Elementary, my dear Watson.” We paid $4 in total for the two loaves, so 
the cost per loaf is the average price of the two, namely $2. 

Now let us suppose a more intricate price scheme: first loaf, $2.10; second loaf, 
$2; third and additional loaves, $1.90. If a housewife 1 1 buys three loaves, her total 
bill is $6, or the same $2 per loaf on average. But if she buys only two loaves, her 
total bill is $4.10, an average of $2.05 per loaf; or if she buys six loaves, her total 
bill becomes $11.70, or $1.95 per loaf on average. As she increases her purchases 
from six loaves to a higher number, her total bill increases with each additional loaf, 
but her average cost per loaf declines, coming closer to an average of $1.90 with 



1 1 For balance, we now reverse gender and adopt the feminine for our example. 
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each additional loaf. Her incremental cost per loaf — the out-of-pocket cost of the 
last loaf — remains constant regardless of how many loaves she buys. 

Finally, we suppose that the baker wishes to emulate the discount store club 
appeal. “Better-but-Cheaper Bakery Club” memberships are offered at $50 per year. 
All club members, having paid $50 for membership, will be able to buy at 20% 
below prices for non-members. In other words, the baker offers a year-round 20% 
discount from his regular prices if the housewife is willing to pay $50 annually for 
the privilege. 

If the housewife makes only one purchase of six loaves during the year, the aggre- 
gate of the prices she pays — i.e., the cost to the buyer — is shown in Table 1.5. 



Table 1.5 Regular and club prices compared (small package) 





Regular price 




Club price 




Per loaf ($) 


Total ($) 


Per loaf ($) 


Total ($) 


First loaf 


2.10 


2.10 


1.68 


1.68 


Second loaf 


2.00 


2.00 


1.60 


1.60 


3rd, 4th, 5th, and 6th 


1.90 


7.60 


1.52 


6.08 






11.70 




9.36 


Membership fee 




-0- 




50.00 


Total annual bill 




11.70 




59.36 



When a buyer purchases only six loaves per year, a 20% discount on those loaves 
will not induce any buyer to pay a $50 annual membership fee. The membership 
becomes attractive only for a volume purchaser. We examine below a situation 
where the housewife purchases the entire bread appetite of her hungry family from 
the baker, averaging six loaves per week. In this situation, the annual non-club price 
compares with the club membership price, as shown in Table 1.6. 



Table 1.6 Regular and club price (large package) 





Regular price ($) 


Club price ($ ) 


Bread purchases (312 loaves) 


608.40 


486.72 


Membership fee 


0 


50.00 


Total annual bill 


608.40 


536.72 


Savings 




71.68 



During the year, the housewife has bought 52 loaves at the “first loaf’ price, 
another 52 loaves at the “second loaf’ price, and 208 loaves at the lowest “addi- 
tional loaves” price. She has bought either at the regular price or at the special club 
price. At the regular price she would have paid an average price of $1.95 per loaf; 
at the club price, $1.72 per loaf. The latter, however, is comprised of two elements: 
$1.56 average per loaf for the bread, plus 16 cents average per loaf for the club 
membership. The housewife accountant can choose for herself what figure or com- 
bination of figures she will choose to enter in her accounts as her club cost/price of 
bread. Which will it be: $1.56, $1.72, or separately $1.56 for bread and 16 cents for 
the membership? 
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These simplified examples have a purpose. All examples (both club and non- 
club) incorporate a declining per loaf price as added loaves are bought, and thus 
illustrate the quantity-discount principle of pricing which has been followed exten- 
sively in the electric and natural gas utility industries throughout most of their 
history. Recently, energy conservation has dampened the adoption of discounts 
in utility rates where such could be interpreted as promoting higher utilization of 
energy. 

The last example, the club membership, also illustrates the same quantity- 
discount pricing principle, but with the introduction of an additional feature: a 
two-part pricing scheme, the membership fee plus a quantity-discounted price per 
loaf. Two-part pricing is also common in the utility industries. 

We address first the quantity-discount principle in general. 

The quantity discount in pricing has obvious parallel purposes: (1) to serve as an 
incentive to the buyer to increase her volume of purchases, and (2) to increase the 
sales volume of the seller. 

We cannot simply assume as valid the seller’s motivation to increase volume. Is 
it a logical reaction to economic facts of life, or merely an impulse to be bigger — 
growth for growth’s sake, as it were? 12 



1.7 The Economics of Fixed (Overhead) Costs 13 

In our prior discussion of costs, we found that a classification of costs as either 
direct or common was a necessary first step in computing individual costs for each 
of different joint products. The second step was the apportionment or allocation of 
common costs to the individual products. The prices for each product would be set 
to cover the sum of its direct and allocated joint costs. But what should be the form 
and direction of their prices? 

The specifics of a price — its form and direction — flow from the characteristics of 
its originating production operations. In this text we deal primarily with the utility 
industries, which are capital intensive, with prices which must bear the burden of 
major plant investments. 

Setting prices for a capital-intensive operation requires a breakdown of costs into 
fixed and variable classifications. Fixed (or overhead) costs are those which do not 
vary with changes in output; variable costs are those which fluctuate as output rises 
or falls. 

Fixed costs, such as investment costs and other overheads, remain constant (or 
relatively so) in total over a given period, but vary per unit. On the other hand, 
variable costs remain relatively constant per unit but vary in total. 



12 We beg the question as to whether the discount incentive to the buyer in our examples is sufficient 
to overcome the buyer’s aversion to buying more than is immediately needed, a weeks supply at 
one time rather than from day to day. That is a question which only trial-and-error discounts of 
varying amounts will answer. 

13 For an earlier but brilliant discussion of this subject, see J. Maurice Clark, “Studies in the 
Economics of Overhead Costs,” 1923. 
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Fixed costs per unit decline as production expands (although they remain con- 
stant in total), while variable costs increase or decrease in total as production rises 
or falls (while they remain constant per unit). To illustrate this, assume an enterprise 
having a total of fixed (overhead) costs of $1 million, with an output capability of 
10 units, each unit having a variable cost of $100,000. Costs at three stages of pro- 
duction, at 50% of output capacity, at 80%, and at 100%, are computed in Table 1.7. 



Table 1.7 Unit cost at varying outputs 



At 50% output, or 5 units, costs are: 



Fixed 


$ 1 million total 


(per unit, $200,000) 


Variable 


$500,000 total 


(per unit, $100,000) 


Total 


$1,500,000 total 


(per unit, $300,000) 


At 80% output, 8 units, costs are: 




Fixed 


$ 1 million total 


(per unit, $125,000) 


Variable 


$800,000 total 


(per unit, $100,000) 


Total 


$1,800,000 total 


(per unit, $225,000) 


At full production, 10 writs, costs are: 




Fixed 


$ 1 million total 


(per unit, $100,000) 


Variable 


$1,000,000 total 


(per unit, $100,000) 


Total 


$2,000,000 total 


(per unit, $200,000) 



As production progresses from 50 to 100% of capability, fixed costs per-unit 
decline from $200,000 to $100,000, although they remain constant at a total of 
$1 million, while variable costs increase from $500,000 to $1 million although they 
remain the same per unit. In terms of pricing on a unit cost basis, with each unit bear- 
ing its full fixed and variable costs, the total price per unit would change downward 
by a third from $300,000 to $200,000. 

This is why a quantity discount in price to promote additional purchases is 
justified where large fixed costs are present. The discount takes advantage of 
the decreases in unit costs which accompany increases in volume — an inverse 
relationship. 

Timing and other specifics may be important in determining whether a cost is 
fixed or variable. Returning to our baker as an example, take the cost in question to 
be his employees and their wages. If his business is stable throughout the year, he 
may employ a given number of people steadily over the period, their wages being 
fixed for price determination. On the other hand, if he has seasonal peaks and val- 
leys in his operations, he may employ more or fewer people as his seasonal output 
changes, thus making wages a variable cost. 



1.7.1 Production Within the Capability of Existing Plant 

In summary, with a manufacturing plant of a given size — in our illustration, a 
bakery — cost per unit will decline as production moves from partial to full utiliza- 
tion of the plant’s facilities. The bakery is there in any event. So, the fixed overhead 
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costs of the bakery can be spread over a larger number of loaves as the bakery pro- 
duces more loaves, up to its maximum capacity. This means a decreasing overhead 
cost per loaf as production expands. Stated another way, the fixed costs of the bakery 
can be spread over a broader base, with a resultant smaller apportionment of fixed 
cost to each loaf as the number of loaves increases. 

In passing we note that variable costs per unit, such as the cost of a pound of flour, 
may also fluctuate somewhat with the volume of production rather than remaining 
constant. They may decline as more pounds are bought, since the bakery’s suppliers 
of flour or sugar may also find that they can sell additional pounds at a lesser cost 
per pound as their own fixed costs are spread over more and more pounds. Variable 
costs also may increase a bit, but again, they may not. Therefore, we consider only 
fixed costs as we continue our examination of declining costs per unit. 

1. 7.2 Where Plant Expansion Is Required 

The premise that fixed costs per-unit decline as production increases is, in one 
respect, a rebuttable conclusion. Assume that our bakery is already at or close to 
producing at the limit of its capability, so that additional sales will require a second 
tier of ovens, i.e., an expansion of its existing plant. The second tier may, or may 
not, be cheaper per unit of production (per loaf) than the initial tier. 14 Technological 
advances may have produced ovens which are more efficient, or new safety mea- 
sures may be greater in cost than the technological cost savings. In one circumstance 
the new tier of ovens is cheaper than the original; in the second, the new tier is more 
expensive. In the first circumstance, continuation of quantity discounts would make 
economic sense; in the latter, such discounts might not. 

But quantity discounts might make sense even in the latter case, even where the 
second tier of ovens is more expensive per unit than the first. When the second tier 
of ovens initially comes on line, it will not be fully used. The transition from one tier 
to two tiers will not see a monumental increase in sales sufficient to jump produc- 
tion levels at one fell swoop from full production of the one tier to full production 
of both. Lacking some miraculous increase in sales volumes, the second tier will 
be only partially used at the outset. Here we are presented with precisely the same 
situation as when the fist tier was only partially used. If we can improve the utiliza- 
tion of the second tier, each step in the improvement means the same spreading of a 
total amount of fixed costs over a greater number of loaves of bread, and therefore 
a lesser burden of fixed costs to be borne by each loaf. Hence, the continuing incen- 
tive on the part of the baker to offer volume-discounted prices for increased takes by 
consumers. The discount may be different, reflecting two tiers in operation instead 
of one, but the incentive to discount the price to increase volume remains. 

The unit cost-price linkage remains the same as three, five, or seven additional 
tiers of ovens are added. The quantity-discount incentive changes only in degree as 
the additional tiers are added at a lower or higher per-unit fixed cost than prior tiers. 



'^Assuming constant dollars; i.e., disregarding any changes in the value of money due to inflation. 
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This leads to the conclusion that whenever production capability is greater than 
sales volume, per-unit costs savings for additional sales provide a rationale for 
price discounts to increase sales. 15 However, this generality applies only where a 
major portion of the total costs of the seller are related to the fixed expense of pay- 
ing for the seller’s investment in expensive plant — a fully equipped bakery as in 
our illustration. If we look to the famed haberdashery of President Truman’s pre- 
political days, we do not find a huge fixed investment which must be paid for by 
current revenues. We have, instead, the relatively minor costs of rental or owner- 
ship of a store, where fixed costs are small in relation to total costs — the bulk of 
which are for buying the merchandise, paying a flexible number of salespeople, etc. 
Here considerations other than fixed costs come into play in the sellers’ price deci- 
sions. We do not explore these, since our concern with the electric and gas utilities 
involves circumstances where the cost of facilities to provide service to consumers 
is a major portion of total costs. The utilities are industries where capital costs are 
enormous and, therefore, where the fixed costs exercise a tremendous influence upon 
pricing. 16 

Therefore, we restate with qualifications, our conclusion given a few paragraphs 
ago. Where the costs of production capability — i.e., of the facilities necessary to ren- 
der the seller’s service or to provide the seller’s product — are high and incapable of 
ready reduction, then per-unit costs savings resulting from additional sales provide 
an economic incentive which supports price discounts for additional sales to the 
benefit of both seller (who achieves a better utilization of his plant) and buyer (who 
benefits from a lower price per unit). 

Now we change course 180 degrees. Having explored why quantity discounts 
might make sense even when the second tier of ovens entails higher per-unit costs 
than the first tier, we also must discuss why such discounts might not make sense. To 
do so, we must move back in time to the point where the baker still has substantial 
excess producing capacity in his first tier of ovens. Looking forward, he realizes that 
if he keeps on promoting a higher volume of sales, a second tier at a higher per-unit 
fixed cost will have to be added to his plant. For one reason or another, he does 
not want to make the addition. To mitigate or postpone the need, he may reduce 
or eliminate his present quantity discounts if the prices of his competitors permit. 
Thus, the question: could the baker in the face of competition settle for reduced sales 
and under-utilization of this present plant in return for a constant or higher present 
unit price and delay in the time when he must expand? In the baker’s case, this is 
unlikely. 



15 From the seller’s point of view, this cost rationale has an opposite side. Discounts lower the 
price for current sales as well as for induced added sales. Therefore, the revenue from current sales 
declines as a certainty, while the additional revenue from added sales is speculative. Discounts 
place the future cost-to-revenue balance at risk. 

16 It is safe to say that quantity-discount pricing by the electric and gas utilities has a solid eco- 
nomic basis since the utilities normally operate under conditions of declining unit costs. We 
develop this basis in chapter 2 on the Cost Approach to Pricing, so we mention only the highlights 
here. 
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But in the case of the regulated utility, such a response is not hypothetical. 
Inverted electric and gas rates — i.e., first loaf, $1.90, second loaf $2.00, and addi- 
tional loaves, $2.10, an inversion of discount pricing — have been strongly advocated 
at times by proponents of energy conservation, and sometimes have been adopted 
to postpone the need for new energy supplies. 1 7 

1.8 A Closer Look at Two-Part Pricing 

A two-part price scheme for the unregulated retailer has related but different 
objectives and results than the two-part rate of a utility. 

For the retailer, the club membership fee provides a revenue offset to the seller 
for the higher discounts given to the buyer, while at the same time inducing 
the shopper to buy as many items as possible so as to take maximum advan- 
tage of the discount which comes with the fee. Other considerations being equal, 
the buyer will tend to gravitate toward the store to which a membership fee has 
been paid. 

The two-part rate of a utility usually is designed with a variety of different aims in 
mind, which we summarize only broadly at this point. From the cost-responsibility 
point of view, certain costs of the utility are incurred completely irrespective of 
the customer’s purchase volume — the costs of meters, meter reading, accounting 
and billing, collecting bills, etc. These are essentially the same whether the cus- 
tomer uses little energy or a great deal. Also, essentially the same irrespective of 
customer usage, are the investment-related costs arising from the necessity for the 
utility to have capacity to permit lights to go on at the flick of the switch or the 
furnace to respond to a higher thermostat level. These are the “readiness to serve” 
costs, since they arise whether the lights or the furnace are used intermittently or 
full time. In a two-part rate some portion of these fixed or non- variable costs are 
reflected in a separate charge, which does not vary with customer usage. Thus, a 
customer’s bill may include two separate elements, a fixed “customer charge” and a 
variable “energy-used charge” (per kilowatt-hour or per-therm actually taken by the 
customer). 

Now we come to the question as to how utility practice does or does not relate 
to quantity-discount pricing via a two-part rate. We call attention to the obvious. 
The price attached to the customer charge must be paid by the customer regardless 
of the volume of the customer’s actual usage of energy. Therefore, the charge per 
unit of use is less with a separate customer charge than if the total cost were to be 
recouped through only the energy charge — in the same fashion as the baker with 
a club membership fee can charge a lower price per loaf. To this extent, then, the 
two-part utility rate is mildly promotional since the average price of each unit of 
consumption declines as more energy is used. 



17 Similarly, energy conservation objectives have pointed to the substitution of energy saving 
devices (such as double glazing of windows in homes) for added capacity which otherwise would 
have to be installed by utilities. 
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This tendency toward a declining average total price to the buyer may be accel- 
erated if energy charges themselves are shaped according to the quantity-discount 
principle — or, to parallel our baker (first loaf, $2.10, second loaf, $2.00, additional 
loaves, $1.90), the first 100 units of energy at “x” price, the next 100 units, at a price 
of “x — y,” and additional units at a price of “x — (y + z).” 

Alternatively, if the conservation ethic rules, savings to the buyer for a higher 
volume of purchases may be reversed under an inverted price structure for the energy 
charges: first 100 units at a price of “x” per unit, the next 100 units at a price of “x 
+ y,” and additional units at a price of “x + y + z.” 

In spite of the differences between the unregulated retailer and the regulated util- 
ity, there are similarities in pricing motivation. Both provide a degree of revenue 
stability. Both the club fee and its counterpart in the two-part utility rate provide a 
revenue offset, which reduces the level of the other charges. In both, the fixed price 
element allows the seller a greater degree of flexibility in per-unit-of-sales pricing 
than otherwise would be practicable. The flexibility may be exercised to promote 
volume or, as in the case of inverted prices of a utility, to discourage (penalize) 
higher volume. 



1.9 Competitive Pricing (Value to the Purchaser) 

We have examined the baker who initially has a single tier of ovens, and the same 
baker who must, to keep apace with demand for his bread, add a second tier. We 
have explored the bakers approach to pricing under these two circumstances. But 
we have not yet considered the circumstance where the bakery co-exists in close 
proximity to another, or to more than one other. Let us hypothesize a number of 
bakeries of different sizes in the same market area. One has one tier of ovens in 
operation; another two, and others from three to ten. Our illustrative single baker 
operating alone in his locality could set the price of bread at whatever level he saw 
fit because no competitors would undercut him. Now, he must keep his price in line 
with the prices of others. The economics of cost of a single baker no longer set his 
minimum price, i.e., a price which would cover his costs. Competition (competitive 
economics) — an entirely different matter — now sets the price. In terms relevant to 
this text, we have left the field of monopoly or semi-monopoly regulated pricing 
dominated by cost to enter into the arena of competitive pricing dominated by value. 
We do not now pursue this departure at length, for that is aside from the thrust of this 
chapter. We merely point it out here. Competitive pricing for utilities is discussed in 
some detail in chapter 5 on the Value Approach to Pricing (chapters 5 and 6). 



1.10 From Wonderland to Reality 

We cannot leave our baker in limbo. Having devised a scheme by which he can 
derive a cost for each of his several bakery products, does he care? 
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1.10.1 The Baker 

Since the prices the baker charges for his several products are unregulated, it is 
highly unlikely that he will be interested in a full cost calculation for each (or even 
in any cost calculation for each). At most, he may be concerned only that he charges 
enough for one product as to compensate for the direct costs of that product. In eco- 
nomic parlance (if he be rational as the economist usually sees rationality), he must 
recoup in his price for a dozen doughnuts at least the direct cost of the doughnuts 
(their incremental direct or out-of-pocket cost). Otherwise he would be better off 
not to sell the doughnuts and thus avoid a loss on their sale. 

Or would he be better off? Not necessarily. Maybe he knows his market better 
than the “rational” economic convention. If he does not offer doughnuts at a some- 
what lesser price than direct incremental cost, he may lose customers and therefore 
suffer a reduction in his sales of bread and his other products, for an overall loss 
in net revenue. He may rationally price his doughnuts at less than his direct incre- 
mental cost so as to preserve his market over all. (The “loss leader” in non-price 
regulated marketing, but a “no-no” for a regulated utility.) 

So much for price vs. cost in the unregulated market for joint products. The 
unregulated entrepreneur must price his products at a competitive level, regardless 
of any computation of cost for the individual product. Of course, his revenue — the 
aggregate of his prices — must be enough to cover the aggregate of his costs, or even- 
tually he must abandon his business. But the price for any single product is governed 
by the competition, not by his computation of cost for that product. 



1.10.2 The Utility 

This is not so — or at least, not necessarily so — in the regulated market, although 
the trend toward market-based pricing is becoming increasingly evident in long- 
distance telecommunications, natural gas and electric transmission, and large-scale 
industrial sales by electric and gas distribution companies. For the regulated utility, 
generally the attempt is to require a price for each of the several joint products 
which will equate to cost. The minimum price level is that which will cover at least 
the direct incremental cost of the product, and this minimum level is allowed only 
under circumstances where the specific incrementally priced product lowers the cost 
burden which otherwise would have to be borne by other products. 

Given the incremental cost exception, a cost, an average cost, must be determined 
for each product. Direct costs are no problem, since they can be directly linked to the 
individual product. However, for utilities the indirect, joint, common, or overhead 
costs are a significant (and sometimes an overwhelming) part of total costs. The 
objective of making the price for each product equate to (or reasonably resemble) 
the specific cost for that product requires that the total cost of the individual product 
be determined. The indirect costs by some rational theory (sometimes approaching 
legerdemain) must be divided up among the various products so that in the final 
result all costs will have been apportioned in a non-discriminatory fashion. 
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1.10.3 A Broader Horizon 

Our discussions of joint-product costing, highlighting the uncertainties of cost allo- 
cations, are included in this text to demonstrate the problem in relation to utilities. 
But the reader should not dismiss the matter as solely a utility issue. Any business 
may be called upon to render a cost figure for one of its joint products. Such ren- 
dering requires a cost allocation. Most allegations of “dumping,” or selling below 
cost, involve joint costs and mandate a cost finding by both accuser and accused. 
The same is likely to be true for “predatory pricing.” But the arena goes beyond 
these conspicuous examples. An illustration in a different business area appeared in 
a recent suit against the Bank of America. The Bank charged a fee of $3 for each 
bad check written by its customers. It was alleged that this charge was excessive 
and an “unfair business practice.” The trial court agreed, ordering the Bank not to 
collect more than $1.75 per check. The court cited evidence that it cost the Bank 
anywhere from 24 to 60 cents to process a returned check. 1 8 (Notice the extreme 
range of the cost estimates.) A moments thought will suffice to convince the reader 
of the complexity of attempting to establish a cost for a bounced check amid the 
numerous interlocking functions of a large bank. 

1.10.4 Benefits vs. Costs 

Current economic and political thought tends to be increasingly concerned with 
a comparative evaluation for any proposed project of its benefits vs. its costs. An 
evaluation may be via the comprehensive structure of an environmental impact state- 
ment or something less formal. In any event, a comparison of benefits and costs, by 
definition, requires a quantification of each of these two elements. A benefit-cost 
evaluation may entail the additional complexity of distinguishing between those 
who must pay the costs and those who receive the benefits. 

We point out that most if not all of the uncertainties which exist in a determi- 
nation of cost are paralleled in a determination of benefits. Almost as surely as for 
costs, allocation of benefits among joint beneficiaries will be unavoidable parts of 
the benefit-determination procedure. And benefit allocations will be fully as inde- 
terminate and speculative as cost allocations. We point this out in passing to suggest 
that allocation theories and procedures are broader in scope than the joint cost issue, 
and extend beyond the costing of joint utility services. 

1.11 Cost and Price- A Primer 

In spite of our subsequent chapters on the cost and value approaches to pricing, we 
would be remiss if we did not attempt to capsulize at this juncture the teachings of 
economics relative to price and cost. 



18 See Faludi, S.C., “Judge Orders Bank of America to Slash Fee Charged Firms for Bounced 
Checks,” The Wall Street Journal, July 9, 1991. 
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Economics suggests that for conditions of perfect competition over the long 
haul — i.e., in the long run — the aggregate of the prices which producers are able 
to charge must be equal to the aggregate of their costs. If the prices of an individual 
producer fall short, that producer eventually will become bankrupt, to be replaced 
by a more efficient operator. If prices on average exceed costs, some producers will 
achieve a windfall (or excessive) profit, which will lure other producers to enter 
the market. These new producers will undercut the prices of the pre-existing pro- 
ducer group, thus forcing the industry price level down to cost. So equilibrium — or 
balance — theoretically is achieved. Prices in the aggregate will equate to costs in the 
aggregate in the long run. 14 

Thus, economics recognizes that different producers confront different costs. 
Some, with lower costs, will be able to sell in the competitive marketplace at more 
favorable margins than the industry-wide average level of cost would show to be 
necessary. Others, with higher costs, cannot sell and remain solvent at prices which 
are sufficient only to cover the industry-wide average level of cost. Each year high 
cost producers go deeper into the hole financially, and finally are forced to suc- 
cumb. New, more efficient, producers take their place. The entry and exit from 
the market of individual firms over time drives the prices of ongoing producers 
up or down toward the theoretical cost level which just suffices to keep them in 
business — healthy financially, but no more. 

But these generalities presuppose an economic environment which rarely, if ever, 
actually is found in the real world. Even under perfect competition, seldom would 
any given phase of the economy be in absolute equilibrium. 

Examples of perfect competition are rare to non-existent. Even farming, often 
cited as coming closest to the perfectly competitive ideal, falls short, by reason 
of innumerable constraints for some farmers and privileges for others, imposed or 
given by reason of governmental policy. 

But most of the economy falls outside of the concept of perfect competition. 
Competition is “imperfect” (to use Joan Robinson’s term) or “monopolistic” (as 
described by Edward Chamberlin), both terms meaning the same — something short 
of the offering of identical products. Sellers attempt to distinguish their products 
from the products of competing sellers by introducing differences which are directed 
toward establishing a unique appeal for their own brands. One toothpaste manufac- 
turer may market its brand by alleging tarter control, another a pleasant taste, etc. 
Brands establish “product differentiation” so that competition will not be guided by 
price alone, but also by consumer preferences stimulated by advertising and like 
means. The rule that price matches cost in the long run becomes obscured in the 
actuality of the imperfectly competitive marketplace. 



19 Samuelson and other economists might disagree with the above. In his Economics, Samuelson 
states categorically: “Competitive price and quantity are determined by supply and demand,” 
noting that this declaration says little about “competitive price being determined by cost of pro- 
duction.” He asks and responds as follows: “Should not this be listed as a third factor in addition 
to supply and demand? Our answer is firmly, ‘No.’ ” (Samuelson, Paul A., Economics, Eleventh 
Edition, p. 366). 



22 



1 Introduction 



Monopoly, oligopoly, and varying degrees of each, beyond imperfect competi- 
tion itself, introduce other exceptions to the general rule. However, monopoly is 
obstructed by the anti-trust laws and is legally tenable only during the limited life of 
exclusive patents or copyrights. 

This leads us to the thought that the only certain cost-price relationship is for the 
individual firm. No firm can stay in business unless its prices in the aggregate are 
sufficient to cover its costs. If the firm is a multi-product supplier, it is not neces- 
sary that each product be priced to cover the individual costs of that product, even 
if such costs could reliably be calculated. It is necessary only that the sum of all 
prices — i.e., revenues — be sufficient to meet the sum of all costs. Economics is full 
of qualifications, so we must qualify even the foregoing statement. Recall our baker. 
Even in the simplest case, overall costs are subject to subjective judgments — the rate 
of depreciation and the rate of return, being those cited in the example. However, a 
firm may lower its apparent (reported) cost of operations by lengthening out depre- 
ciation periods, accepting a lower rate of return or by other measures not mentioned 
earlier, such as deferring maintenance and replacements. 

Beneath the level of overall or total costs, in the unregulated market the prices of 
the several joint products need bear no necessary relation to the allocated costs of 
these products, suffice only that there not be “predatory pricing,” “dumping,” or the 
like. This leads to a conclusion which need not be qualified: cost for a joint product 
in the unregulated market, however, calculated, does not necessarily translate into 
the price of that product. 



1.12 Conclusions, If Any 

This chapter was introduced with the hope that it might enlarge, or at least clarify, 
our understanding of cost and price, and of their relationship. 

An attempt has been made to illustrate that “cost,” even in the broadest sense of 
the total cost of doing business for a business enterprise as a whole, is illusive and 
indeterminate. We have further attempted to illustrate that the cost of any one of a 
group of joint products of an individual firm is even more illusive and indeterminate, 
due to the inherent uncertainties of allocating joint costs to joint products. 

Still further, we have attempted to point out that the uncertainty and indetermi- 
nate nature of a cost figure exists whether is it calculated for a simple operation, such 
as a bakery, or via the most sophisticated modern accounting techniques embraced 
by the largest multi-billion dollar corporation. 

Our purpose in so doing is not complicated. We suggest only that cost results as 
reported in financial statements, or as calculated by regulators, be observed with a 
degree of skepticism. And we assert that the costs of joint operations — and of joint 
products — are valid only to the extent that the allocation theories upon which they 
are based are valid. 

Re price, we have suggested that even such a presumably precise figure is sus- 
ceptible of a number of different interpretations, depending not only on what has 
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been paid, but also upon the price scheme pursuant to which the payment has 
been made. 

Concerning the relationship between cost (however derived) and price (however 
set forth), we have suggested that value — except in a monopoly, non-competitive 
situation — is a more relevant consideration than cost. We support this reasoning on 
the premise that a given product must be competitive in price with another alterna- 
tive product if it is to sell in the marketplace. Whether costs are in line with prices 
is irrelevant at any given point in time . 20 

We state this irrelevance with a major qualification, however. The cost-to-price 
relationship is irrelevant only at the moment (which moment may be a day, a month, 
a year, or a period of years). Over the longer haul, in the long run, prices must be 
such as to cover costs. 

Utility pricing under regulation strives to require that current prices approximate 
current revenue requirements (i.e., match costs). And this is all to the good provided 
that the regulated prices are not out-of-sync with the prices of currently competi- 
tive alternatives. If a shift from cost-based prices to value-based prices is necessary 
to enable the regulated utility to compete, our final suggestion is that competitive 
pricing takes precedence over cost-based pricing. 



20 On this point, at least, Samuelson would agree. WG: 
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Abstract Two elements enter into the determination of the price of every compo- 
nent exchanged in the economy: the costs of producing, transporting, and delivering 
it, on the one hand, and its value to the buyer, on the other hand. Under price 
regulation, these two individual elements are the subject of highly developed formal 
processes and strictures, particularly as to costs. Chapters 2, 3, and 4 explore the 
economics of various aspects of the cost approach. Chapter 2 emphasizes one 
central principle-that prices tend to follow the direction of costs. To determine this 
direction, costs are examined from their fundamental role as either fixed or variable, 
and whether in combination they lead to decreasing, constant, or increasing 
per-unit costs. For capital-intensive industries, such as the energy utilities, the 
direction of unit costs is downward as plant is utilized more extensively with 
growth. Comparative scenarios are presented which analyze growth in its several 
stages, even or erratic, constant or interrupted, with resulting changes in the hrm’s 
prognosis. 



2.1 Preface 

Cost of service is the first of three basic approaches to utility pricing theory and 
practice. Under this approach, price determination is viewed from the supply side of 
the economic spectrum. The regulatory objective is that rates charged to customers 
will approximate the costs of rendering the service to these customers as closely as 
possible. 

Cost analyses, consistent with standard accounting and economic analytical pro- 
cedures, provide the foundation for the cost of service approach. In addition, these 
more or less standardized procedures are augmented and refined by the special- 
ized tools and concepts peculiar to the energy utilities, which are explained in 
Chap. 11. 

Henry Ford is credited with having introduced the concept of mass production 
into the American economy. If a product can be manufactured in quantity. Ford 
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2 The Cost Approach to Pricing: The Direction of Cost 



reasoned, the cost of each item produced can be cut to a minimum. So, Ford created 
the assembly line. As autos emerged from the line in growing numbers, the direction 
of the cost per auto trended down (in non-inflated or constant dollars, of course). The 
downward trend in cost per auto made possible a corresponding downward direction 
in the price per auto. 

We refer to this often-cited example of the Ford mass product assembly line to 
underscore a basic relationship between costs and prices in a competitive market: 
the direction of prices flows from the direction of costs. 

In this chapter we treat the exploration of the direction of costs as an entry- 
pricing question. Others may see it as an intermediate or final issue. We do not 
argue which should come first, the chicken or the egg. We posit cost directionality 
at the beginning only because from our viewpoint such seems to best accommodate 
the logic of a cost approach to pricing. Whether first or last, an effective pricing 
policy cannot be blind to the direction of costs. Pricing, both for the present and the 
future, must comport with the reality of costs. Current prices must support current 
operations at current costs. Future prices must support future operations at future 
costs. 

Transition from the present to the future is an inevitable fact of life. The transition 
from present costs and present prices, to future costs and future prices, must be faced 
head-on by the rate maker. The changeover may be smooth or rocky, orderly or 
disruptive, depending upon the degree and quality of the preparation for it. Today’s 
pricing policy should anticipate the pricing requirements of tomorrow so that price 
changes will follow in a rational sequence. The type of analysis which follows can 
contribute to a smooth, orderly transition. 

But there is another reason for an analysis aimed at foreseeing the direction of 
costs, and hence the direction of prices. 

In many regulatory jurisdictions, utility prices carry an extra burden not imposed 
upon prices in other sectors of the economy. Utility prices are called upon to present 
a proper “signal” to buyers as to whether future prices will be higher or lower. 
Massive speculation or informed judgment? Whichever, it is to be hoped that buyers 
will not be misled. 1 

It should be obvious that if a price signal is to be valid, it must have a valid 
foundation. Prices move in tandem with costs, so a forecast of the direction of costs 
is key to any price signal which reasonably can serve to suggest how prices are likely 
to trend in the future. 

We now turn to how costs and their direction may be analyzed to establish, among 
other objectives, an insight into the direction of prices. 



'The “signal” enigma introduces at least three uncertainties: what message is to be signaled? 
How should the message be couched in terms of present prices? And, will the message be 
recognized by the buyer, motivating the buyer to adjust buying habits to correspond to the 
signal? 
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2.2 Fixed and Variable Costs 

The cost-price directional analysis segregates costs into two categories, fixed or 
overhead 2 and variable, 3 a classification referred to earlier in Chap. 1 . Fixed costs 
are those which remain constant (or relatively so) in total amount regardless of 
changes in the volume of business done. Investment costs are fixed costs to the 
utility, because capital invested in plant and equipment does not change with sales 
fluctuations. Various other overhead costs are fixed also. 

Fixed costs related to plant are also sunk costs. Once a capital investment has 
been made, the investment must be paid off regardless of whether the plant item is 
used or not, and regardless of the degree of utilization of the plant. The principal 
amount of the investment must be recovered, along with interest or equivalent on 
the unpaid balance. The alternatives, write-off of the unrecovered investment where 
the financial condition of the plant owner permits, or default on debt, where write- 
off is not feasible, are not viable considerations at the outset of instituting a capital 
investment. 

Finally, fixed costs related to plant may be referred to as embedded costs, for 
the same reasons that they are sunk costs. They are embedded, i.e., included, in the 
utility’s financial statements, and like other costs, are obligations which must be 
paid from revenues. 

Variable costs are those which vary in total amount with increases or decreases 
in the volume of business. The cost of fuel (coal, oil, or natural gas) in a steam 
electric generating plant is a good example of a variable cost. As greater quantities 
of electricity are generated, more fuel is used, and fuel costs increase. Conversely, 
as generation drops off, fuel costs decrease. For natural gas companies buying gas 
for resale, the cost of purchasing gas at the wellhead is the principal variable cost. 

It is important to understand the practical aspects of the relationship between 
fixed and variable costs. As production is increased with a given plant, 4 fixed costs, 



2 Fixed or overhead costs are called “constant” costs by some writers. Martin Glaeser, an outstand- 
ing utility authority of an earlier era, recommends that they be called “capacity” costs. This is a 
useful concept inasmuch as most fixed costs are associated with the provision of capacity. Glaeser 
calls variable costs “out-of-pocket” costs. Glaeser, M.G., Outlines of Public Utility Economics , 
The Macmillan Company, New York, NY, 1931, Ch. XXVIII, p. 623. 

3 There are other ways of classifying costs for this purpose, depending upon the degree of refine- 
ment desired. An example of a three-way classification (given by Thompson, D.W. and Smith, 
W.R., Public Utility Economics. McGraw-Hill Book Company, Inc., New York, NY, 1941, Ch. 5) 
is ( 1) capital costs; (2) fixed operating costs; and (3) variable operating costs. 

4 The term plant is used in this chapter in a very broad sense to mean all or any part of the physical 
facilities, including land, equipment, machines, tools, buildings and grounds, etc., which are nec- 
essary to provide the utility service. Major additions to plant might mean, in the electric industry, 
an additional generating station, an important transmission line, or a large substation; in the natural 
gas industry, looping a pipeline main, a new compressor station, an additional city gate, storage, 
etc. Such additions may be made in any phase of the utility’s operations (production, transmission, 
or distribution) or may, for balanced development, encompass all phases. Often the latter will be 
the case. 
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remaining constant in total, are borne by a larger number of units of output, and the 
amount of the total fixed costs which each unit must support is decreased. Variable 
costs, however, while changing in total, remain approximately equal for each unit of 
output. Thus, to use our previous electrical example, investment costs per kilowatt- 
hour will decline as production increases, but fuel costs per kilowatt-hour will not 
change significantly. 

The distinction between fixed and variable costs is seldom clear-cut. There are 
a number of different circumstances which may change the usual characteristics of 
costs. Investment costs, ordinarily fixed, will increase significantly if major addi- 
tions to plant are made to expand production and sales, or will decline if major plant 
items are retired from service. This illustrates that there is a long-run relationship 
between fixed costs and business volume, and that costs generally considered fixed 
will react to large changes in output. Conversely, many costs which ordinarily are 
variable may remain constant for short periods. It may be desirable, for example, 
to keep trained workers on the rolls during temporary slack periods rather than lose 
them and later incur the expense of training new employees. Also, some types of 
costs have mixed characteristics. To illustrate, even a part of the fuel costs of the 
electric generating plant, which as before mentioned are predominantly variable, 
may be fixed. This is due to the frequent necessity to burn a minimum amount of 
fuel to keep the plant in a standby status during periods when the burning of fuel 
would not otherwise be required. It is thus apparent that costs may be classified as 
fixed or variable only on the basis of defined ranges of output and given periods of 
time. 



2.2.1 The “. Readiness to Serve ” Concept 

An important part of utility rate theory has been developed out of the fixed-variable 
classification of costs. In addition to investment costs which already have been 
mentioned, utility fixed costs include such items as property taxes, insurance, non- 
operating depreciation, basic maintenance, salaries of officials, and wages of the 
minimum staff of employees. If the utility is to be in a position to render service 
when needed by its customers, it must incur these fixed expenses. 

The utility plant, whether it be electric, gas, or other, may be used to capacity only 
part of the time. Nevertheless, adequate capacity to take care of maximum service 
requirements “on demand” of customers must be provided. Once the plant capacity 
is provided, the investment expenses associated therewith are constant in the sense 
of being unavoidable . 5 Similarly, other expenses are unavoidable and constant if 
service is to be rendered as required. Together, they comprise the utility’s fixed 
costs. These costs are all associated with the obligation of the utility to be in a 



5 Within the limits of ranges of output and periods of time previously mentioned. Also, accounting 
treatment of investment costs may cause annual booked costs to vary as depreciation changes the 
spread between gross and net plant; return requirements may change, as may property taxes, etc. 
But investment costs must be met in any event. 
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position to render service when needed. They must be incurred if electricity is to be 
available at the flip of a switch, telephone service at the lift of a receiver, or gas at the 
turning on of a jet. For this reason utility fixed costs are often called “readiness to 
serve” costs. 



2.2.2 The “ Use of Service (Product)” Concept 

If the utility’s fixed costs are incurred in order to put it in a position to render service 
whenever demanded by the customer, its variable costs arise as the result of the 
amount of service taken by the customer. Thus, these costs are classified as “use of 
service” costs . 6 



2.2.3 Relative Proportion of Fixed and Variable Costs 

It is almost universally the case that in electric utilities the proportion of fixed to 
variable costs is high. This is true also for gas utilities, if the cost of gas at the 
wellhead is excluded. The proportions will vary not only between different types of 
utilities, but also between individual utilities of the same type. 



2.3 Decreasing, Constant, and Increasing Costs Conditions 

Front a bird’s-eye vantage point, cost conditions may be seen as falling characteris- 
tically into one of three types, each viewed in constant dollars. 

Conditions of decreasing costs are those in which average costs per unit 7 decline 
as additional units are produced or sold. The usual utility combination of a high 
ratio of fixed to variable costs typically gives rise to decreasing costs conditions , 8 



6 “Use of service” costs are often expressed in the specific terminology of the utility under con- 
sideration. In the electric industry, “use of service” costs are called “energy” costs and in the gas 
industry, “commodity” costs. 

7 Average costs are the result of dividing the number of units produced into total costs (fixed and 
variable). In the electric utility, the most common unit is the kilowatt-hour; in gas, either the cubic 
foot or the therm. 

8 Historic ally, utilities have been seen as characteristically operating under decreasing cost condi- 
tions. It has been generally true that utility firms experience decreasing average unit costs as their 
output increases. If so, often this is due to one or more of the following: first, a longer term circum- 
stance, it may be due to the fact that most utility firms have not yet reached optimum size, i.e., the 
point where further increases in size would result in higher costs of operation; second, a short-term 
condition, it may be because utility firms have unused capacity so that output may be increased 
without a proportionate increase in fixed costs; or, third, an intermediate situation, utilities may be 
able to expand major plant units at costs comparable to existing units. 
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and will always do so where no substantial additions to existing plant are required 
for expansion of output . 9 

Plant expansion may alter the degree of the decline in unit costs, or even change 
the downward direction of the cost trend. For this reason it is necessary to explore 
costs within the ranges of output which can be supplied by existing plant separately 
from costs incurred where major new plant must be installed. 

Conditions of constant costs are those in which average costs per unit will remain 
stable a.? a whole as additional units are produced or sold. This condition requires 
that substantial plant additions can be made at the same costs as existing plant. 
However, while costs as a whole may remain stable, decreasing costs will occur as 
the utilization of the new plant improves. New major plant additions almost always 
are sized to provide for future expansion, so at inception there will be space capacity. 
As this spare capacity is used, unit costs will decline. 

Conditions of increasing costs are those under which average costs per unit 
increase as a whole as additional units are produced or sold. This condition results 
when the costs of significant plant additions are higher than for existing plant. 
However, as for constant costs, the decreasing cost phenomenon will take place 
as the new plant is brought from initial to full utilization. 

Each of the three conditions is explored in the following pages. 



2.4 Decreasing Costs 

The condition of decreasing cost is illustrated from two perspectives, static and 
dynamic. The static assumption assumes rather unrealistically an unchanging, stable 
plant. The dynamic considers plant changes over time. 

2.4.1 The Static Hypothesis 

As a generalized — and over simplified — illustration of decreasing cost conditions, 
we examine the case of utility operations extending over a substantial period with no 
major additions to or retirements of plant capacity. To simplify the illustration, we 
treat only of an electric generating plant, without consideration of the transmission 
and distribution components of the electric system. 

In lieu of a generating plant, other major electric or natural gas facilities could 
have been selected — an electric substation or transmission line, or a natural gas 
pressure booster station or pipeline. The only difference between these units and a 
generating plant is that the plant manufactures energy, while the other units only 
handle it, changing voltage or pressure or carrying it from one location to another. 



9 Theoreticians may treat conditions of decreasing costs as always being applicable only in the 
short run. The important reason for putting a time limit on such conditions is that over a longer 
period major additions to plant may be necessary, and since such additions are in the future their 
costs are unknown or at least speculative. This is a good point, but is an unnecessary refinement 
for our discussion. 
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Table 2.1 Illustration of the operation of fixed and variable costs (Static Plant) 



Annual output 
in billions of kwh 


Annual cost ($ million) 




Per kwh cost 




Fixed 

cost 


Variable 

cost 


Total 

cost 


Fixed 

cost 


Variable 

cost 


Total 

cost 


4 


600 


40 


640 


15.00 


1.00 


16.00 


6 


600 


60 


660 


10.0 


1.0 


11.0 


8 


600 


80 


680 


7.5 


1.0 


8.5 


10 


600 


100 


700 


6.0 


1.0 


7.0 


12 


600 


120 


720 


5.0 


1.0 


6.0 


14 


600 


140 


740 


4.3 


1.0 


5.3 


16 


600 


160 


760 


3.7 


1.0 


4.7 


18 


600 


180 


780 


3.3 


1.0 


4.3 


20 


600 


200 


800 


3.0 


1.0 


4.0 



System capacity: 20 billion kwh per year 
Fixed costs: $600 million per year 
Variable costs: 1 0 per kwh 



Generating plant utilization is stated as output , while utilization of the others is 
stated as throughput. This difference does not detract from the applicability of the 
generating plant to exemplify decreasing cost conditions in general. We have merely 
adopted the plant as a proxy for any major utility facility or appropriate group of 
facilities. We add that the proxy applies equally to like facilities of other capital- 
intensive industries, such as a steel mill or an automobile assembly plant. 

The input assumptions for the generating plant are stated at the bottom of 
Table 2.1. The plant capacity of 20 billion kWh annually represents dependable out- 
put as required by the load shape, at point of consumption (sales), after allowance 
for losses, necessary reserves, down time for maintenance, etc. 

Table 2.1 illustrates that the fixed costs (in constant dollars) which must be 
borne by each kWh decline as additional units are produced. Fixed costs amount 
to 15 cents per kWh if only 4 billion kWh are sold. They decrease to 6 cents if 
10 billion kWh are sold, further decreasing to 3 cents per kWh at capacity output of 
20 billion kWh. 

The trend of decreasing fixed costs per kWh as output expands is graphed in 
Fig. 2.1. Fixed costs, of course, are only a part of total costs. Variable costs of 
1 cents per kWh are superimposed upon the curve of fixed costs in Fig. 2.2. 10 



10 An example of an average variable cost of about 1 cent per kWh for a utility company with a 
mix of fuels is the 1 993 experience of Kansas Gas and Electric Company. Its cost as reported in its 
1993 Form 10-K was: 



Weighted average cost of fuel, per million BTU 



Nuclear 


$0.35 


Coal 


0.96 


Gas 


2.37 


Oil 


3.15 



